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ImmmA m tbe diiwt AM hecm 
tmm. m mMmlj mmd ths®® tAII I® taik«H first* It iwlll E»t Im» laeeiwisasry 
to g±m is id^sil t:la> plutiaag far &&11 iw»stiga&loae as the- st^ pA' 
i!®B to« is tft-G!feefl®legi<ml lai®-rat©ry mmmMm. As the dlitttioii wth»a 
is tM saute (6# %ha plat® pir@e«Mi«» e^mmpt mm e«fete 
«#m3r&l »f tlMi flml dilutios# i« p]At»i on & imobor aediit 
ta ttoe gTO^wth «f piMPtieular g»ti^  of only & brief d»»0iriptii^  of 
tli0 plat® pz*00i^ u  ^«il2. 1  ^ gi'rm# A mBiXl tl^  'Soil aa)d«r 
ti^ ti^  0T' if lato-imtloB m^b@m is A is 
-aiddi t« mter «al tlttm «WSM for •& l^ ag time to 
|i#r»# t'h® soil  ^ mf tta® mlomitts ®f «i«r®®rpaBia».. From thisi 
tk ««;rid» &t iilutiosQi i« ]Mi« so t>At tiuhle @®sti»e»t«'r #f the fiiiiAl 
diil^ iom fiiEfesd will giw frm iO' to 2€X> mhmim ©a sittor aptr er 
gelatin Qm ouMc eeatiwtef' '«f tlte ^ final iilutim is to 
potari Sis&a& -mgitr or g«l&ti&» ttynrioieatl^ r 'is pcnmid iato 
tbo |>l&t«« v l^A &m than Mmhtktod. fM« aetfaod h^» m^d for both 
.imd a^wlogioftl ,st»ti©s .©f a©il# Ijut % ffl»di\* islll 
ftujpliort gi®'i«fcfe aa«l -av^prmm tto» ii®wlo|®iwat. af lM)wit«ri«ti mXonim ie 
d«@ir«]bl» in th» easo 'Of iiEEVWstigtttifHUi* 
fbe- otariQ'us ^horte^simge of ^@s« mBthM» «r« tli&t mit^ r @las«ly 
«ix»ilat«# .th» mtutVLl mxvlrmmMta of tim mi&m&xwmiomf md tiiat l»>tb mm 
!^i^ »i®i0®i®fiil.iy #«le'®tiw ••©ooat^ ix  ^ to tfee 4iff»r®iife jwtbxAmxbs uMad to tM 
«©ssr. flii« defftet IHM' r»«0gpi«»i  ^§»i (5) S» ltl7* la M» iiaeus^oa 
9f til® wtthM® thma. ia aae for mmblmg mlemor^smdam im s.tat!s<l,. *t1i« only 
i»ititti^ ot®afy M»tte>'d 2?»t fyr i^ e i^niag tim mmSmm of ^Mstw r^ia ia. 
8oil is mme ef psttni^  pi&tm* It lias l«i^  3f»-e®piiB®il timt this 
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©Ma C®# S)  ^alwTO pm^um 'Kai eMtjasd that -t&ii-
»ii£l«tfei®a imiawd tJto mmm ie«a%f®13&bl#» mB4.itimM.m i# 
m falJtowt' 
ft ®f mil i» aJa»«-^  timm its wigfet of •«! 0»®1S 
fw# mln%Sjm ®f '  f « la t4a«  Saea , *  a  ®f  th i#  to  m tMa fila «a 
A Pxy ©a a fiat •attrfk'®®' ©wr % ls©ilSag mt«3P Mtfe# WWI,1» 
stiU m t&@ wedsmw t^h# oo-wr tbg f#l,3we4ag ®tst.iBi»g flaW# 
S ptf '@eet m^amm IM*€  ^e®* 
It t© stsa  ^^  mm WMt w m psfsibl® 
la tap mti&r» ftry metmMm- tito A »tl»r 
pmmv i® 
Cmsa. -mms&istA Itototime-' o-f tM.s »»®®. tmt 
-warfe* m m^^ei tliat tlw o-cpm-lttB &mm  ^!»» 
ta pixm  ^ There is sow® <itffiet»l% «j^ wafe»»(A ia dlstJugBSsbin  ^
b&^b@ria2 e«l]to tma, i«l ]te'fit»riii twm. tms Im. 
wpi'im mt tlj»»« »fe|iHett®B9 tto aefchoia •ma., ft ®i#isr #t®|> t&rmwi. ia «oil 
•©tehey ob^tteBS t® th® mm 5mis«4 ly 
wtiag tlwt »Bt]to€» ecBBs (f I tt#a * wt slM« pv^mamm.^ . is whish 
ftbsttt 3.0 #p i«t« of «.Qil i» « « mijew-s#©]^ © »'lid« 
al»4 *lth tm or tto®* Ap#pi of mt»r watil th® s®il is w»:ll disf«rse4. A 
gl«i» rod i® iat® m satamtwi afwoa# -©f a®t%-lea9 w 
|<©§ffi®r aoiiifcl?m ®«id th® iati^ a©«4 iat® th® i-2©f ©f «oil iafttsloa -m, 
Affeer at*tag» » o^wr -«llf 1»- plft«*®d ©wr ths toof 
«»d «siag ti« hi^ h iJ*y !.«» tMtiwiii of m ®il 
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le-iE 0uM@ ®f is. iterfiR i«fe3ri«at ftgiur# finro««ifel# fof 
IsiW: iiwligWErt «f ftegi 1j»# tew® fla®®,d# .«®il is 
P«S9M i^ por* Jie' «@ ito' if ^be-
ii«f:4iA»a, 'plat#,® ftr» at iS t© A% t*« «a4 «f 
24 flAl^is am ^ madmAm- K&M mm 
ttom tma  ^ -etiiAt# os^b &t tl»® &f mtl iste tito 
moMmi* It is feiMS«a t^ p« Uteefe. ti«l; ftegl fj^ ss^as  ^ la tte® 
©oil is tM ttsm «f win gfew «% ««e» i;^ « tl* MSniim# 
tlm 9p&rm mn ^smOmkim- am& a «iwll 
|ji#NS« of «g«y '«50«teii'iaiag th» gwiSag « %% &t 
« gaeewtug «fe6 faar the #]hi^  #£ #»11 m pwsifels., I# 
#f » r^ f«i^ l«sat3y » pMpe 
®f t-M fwrfeiiMlaar 1# 
Wmmim imwlw# tJto as# »f aatM.«»t tim aim ®fe3@etiQ» 
«9 mt®»4 te tl» flatis «®!l 4il«Moa ai^ h©ds Is' immly  ^ tSmt It 
'im mimMm* 
l0» &£ tM m^ho§e m tm p«« f^cs 0f tfce »jEWin&tioa <if th« 
sell fdfwl&ttoa ia it# aatttml At met t^ y ®o«M «BJy l» »3^>«eta  ^
 ^§$.-m la f^wattea &» t®. the tjf®' aa4 «f org«»l»wi. ppesSfflofe bate 
3iot t-hsir lossror, e<m»i4ei®i»l« iMtiM3as#s ia thi# 
Mim !»«» wi# %• tli#' %arlM «XM®* mf ^mil priat" 
•tat«i@a4«atly by tim dlffiwrwat So-ssi (If,, 20) mO. 
Cteldiny {M}*  
tl» pTO«#ft«r« of Mmmi wm ia fadst %m «»feS»4s» f!»e 'Ismi o««i4arfcs of 
»M»a1aaafily p«i«t»g slM«« agatost & ff«-tlaly -#xi»sM soil 
surface, r^ sTlag,. liiyiag* mA ^sMAaias th@ astefljil wItieM «ai»ejp®-» 
t® ttas slM#» The «ti»p ®f tei^ lag it slid® i3«rtiso«t»l]^  In tl» 
®o4l fmr a psrloi of later wiwlttg,. staJteitag «ai «*aadHiag« 
Of tbe- ^awo asBtfecMSs 'lessi %»lfe-wd tie firot t© fe® a»» mkA th» mmsA 
wm n^amitly ©wrloi^ teeA by %ll wife».p®, iselaiiag ©tolod *^ niie to. i9S® 
pafeltiNMl 'tehe bwrS®i sli4# t#0tei#i«» ®Bly siigtefcly fisa 
ti»t of los«t» 4tgg.i^  a sMllsw t«®eli i*l.tfe ®«®, wadistwrtoi^  wrti^ l 
• m 
will, & g]ta«s i» ftfesflMBrt Agftliait th® TO:f%le&l sM«» ead ®f the 
mliA® i« $^lmm4 t© «3rt»a «. litfcl# ate-wi the top ©-f tlwi soil, fli® »IM© i» 
l»»M ia pJLik@8.  ^filling 1i» beistlErf^  Idte sllto wl^  soil# Aft«r <aa» 
is- rtao-wi mA tl» nlMa i# fui«l:3y pallM 
l@itvt®g «a it » 8«il film ©si^ i^ iRg sdeiwwrgwissw* fl»» sliito .i» 
dried» stftiwi and #as«si»»t« 
Mi^ r fusblisatie® igr &t tste %ayi»4 alMe ths-
^®K» MA®ly kmm tmd m at®? forsmM is th« «ier€  ^
M©logi«l ;l3W«iS%i8atiett ©f s«i3L la nita* C®ao (10) S»t^ o#i©«i tl» asRll 
fflO(Sift<»tioa of j^ ljestrng tto #«il imttef' 'iawBttfattOTt ia glsjis mA 
tamiMtimg thm i» tli©- ia o»€«r bettw t®- tie •mri€«ai 
ftes%0.jRi tisf^ gti^ tilea  ^ la th» smm- ptfar Com indicts® •thus |«tt«-
tS*.litl#«, ©f tl» »th0d ia itirf^ iag •&», ^timtmmrn is tlw> flsim mt -mrimm 
Wi0 9f f«itili*#r &mA mtw^m m tbm flora 
ajBi- ©ftloi^  f ia paw> eultem* 
ls»®%®r aafi (H) th® t>ari«d sli^ -
is ®ta<fyiBg im tfe® 8©il ai.0:mfl0» lir»a,^ t mljowt hy f^ ftiliwr 
tx«*taBewti. f*© f®e%ili2«r mim ©«rri'Oi oat on 
iif^ 0r«at ssli# ttsittg mA «gar b«^®- m- smpM* TMy fo-OEMi that 
ia irfMLition t® 4t« sto l^ieity tit# tttelwiftt# Imi a t^etal atmati^ s, (l) tto® 
i^ ise of fim «i«p@a«f«k *Qi 3Bi«ii&®«»a ef th# -wH «nil-d iAmrmO. »t ti# 
mam (t) •^hst "teteteiqsMi |»»4^s@i afefce^ats t# €i£f#*«afetet# fim ffloifte*!-
0f ig. site# i^ } ef nft^ elmtimw of tlh# 
4iff«i»ib. fe»e- poteifel®, C )^ fMarfeitatit® eihaa *^# -©ouM 
hs ia  ^®ha»®t®ristl® -tmsmi 1 '^ -swA ^«fe@w *8 motmbam, 
«el s«tri»i^ ®* J^mm  ^ dis«^wat«ges tfe®y listed mfrm, (l) 
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fb» immr sariMwe ©f If iaelw®# is & Awrk silt 
; 
!««• fh» s#il TiypS«» ta ,i«ftti ftem S te - IS imtos mM ma^ m.ry to a. hmi^' 
•fillt loaa, fi» S-oil.^ , t# a €#f41» Gt' 14 ia^®, i« ft tepsmtsh-^ wty 
t© 4»b «ilty ©l«gr low. to- sll-l^  olay» fi» ml&w fai4.®8 to Awfc gmy, gmy 
calcareous 
«ai •Aatt: g»f lsli-toi^ i»» ffe« tesAiTO- wmf mry t© a -olifty l«i»« Tto® /4i^ ©il, 
t® m. depth of M Imhrntt^ , i« a iaark -gfmy silty eiltaty to tslay saottled wltJb 
gmy-g ym%hm» hmm, »ai la to^gmpl^  th# tyi» i® liSPt®! t® flat 
er geoitlj stofiag* It i@ wstly mA wligm |>rop»-rly 
llaiaed it is M^JLy jpyO'iaettw. ®lt« |« of tb@ soil, .!«: 4«fe®wto  ^fey tai# 
«l:®et*wM%idle i# al®»fe 
WmA 
fh® myhsmm aM alfalfa «aplef«d m gimm nanwr# to «tttiy -mm 
S t^mm -s«M® •oil typ® t© Tisi-A Mwy •wwr® t# aidtei* flils itts a 
frsMsaaatim agalast imtsre-Aaeiag msf •mrpmimm iato the soils 
0t^ rvatio»..« Ti» flasts mm M &t»ril« mistmi^  e§meA&m aM thm 
ti&e® te tM l»©ati©m tto® s©4l -mmpMs mm TM .pejwmtiig®® 
of Hlt'Psgtm la the- aiiltioas mm tl^  KjeMaiil wre m 
t&llmmt Alf&lSa gmm m WmbsMr mil (y&m  ^ pl&Mm) i#!* alfalfia .grswt 
©a Sa» #011, E»S|, an^y^mm- gmm oa W®1& i^#r soil, 2»f, md gmm 
en fmm mUt 1*4» 
P>sr .safe® :&t hmwiihy tls® tw»*4 *«sidltio»* in th® 44.8©ii»»i©ffl8 s^eii follow 
M.11 Smfly tte i^ yb®m» aad Mfalf* 'AlA mm mmi m sserows in this 
«ei!4E# tor «as»pl«, «iiitl<j#»lll »wua th« ©altaraa lidL  ^eoafeais 
m^mtem «la£®i id.th tl» «oil» "Sell :al«tt" will i»p3  ^thm soil *ith aotfeteg 
aii«i t@> It maA «3.«ae" oM "«Ifalf& idll Mm thoa* @<ultiu?»8 
c^ i^tain »ly alfalfa* 
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#0 am, w»3pwwi «s eowf©#. fh«' -oowim* ii,f^ rfeeei % aeaas of ssstll lari^ » 
|5tl«®®!S' 0t mtk by wtoter biKia« a»aiii the iisfetoa to® 
mi«i^  to ii3  ^ A»sii?»4 l»lgfefc itbow the- b®1I im tlwr itA. Esffiawsiw 
%i®a %h» ealt«a# dl»ii»8 wm flaeijc  ^m »ti*4p 0f 
Im th» @pm&d Ixttwim tli® @mmr md thm he^btm dlftb (i«9 Pi&t# !)• 
Mi%mT ri»®«.l ef th® w»» a »il 
sm'i>© m immri'  ^ly (iS) mimg «114j«r m. «l>|j.5o® HlMmisttteir for 
lifting » aa te»li -toii % & •rtw^ m'^m.4 i$m 1I)» 
Ha# wmm mm. tn fta® M.»h «f mmA wb« •&«• 
^mri-Jy -^ pmasA la t© pS'mit »t«3po»^pt» «3s«adaifctioa of the ettl-tow 
Bsste' ^moA oi tto "k® mlttiM insdi& %' 
m&mm tf fias- pisitiam &r glftm ^Nkdl®** fte i»dta were 
Caapek*® '©na •« l^ f «3eti«ot*^ pt«»  ^agar# Thm 
otimr ©altews w®r« teift t& pmvmt ml^ mbial £rm the 
&lr» fh® ii£sJ»« mm "w»i» wM f«r 
«. pirl«i -iil3©at m mek  ^&§^w liaiiii s®% ef 4i«fc®» *s tak»a, 
th« pi»®(iMiiHig b»ii^  ilsesa^sA. la -&&•«« m.Am ts n^eli i«ar© 
m3  ^tw w@re mAm m '«iie!i fm olmst -tm 
bsft^ re- M.mmd±ng fiwm« 
Billet «sJ t« ttgAr pl&i  ^ @f iMJll i^ioni«s mf 
were affe»n. diffi-milt witi^ wfc «0«ifminati©m «4tJj otI»#r mgmslmm* 
§Mi3t mil par^ields &iUm mmM l» witli tlm &-is3jox  ^ mA %h» 
eo&t«a^wfei'Ozi -mmM m»w&&v ttei 
fMS' aiffietsl^  ««w mmxmm- 3a tfee #oll®wliif iaam«rf Hi# 
imm fie&ed  ^If -smsaB of -a stwril# bsMIs mi isfeo & ^mmil 
awBBsrt; fflf 8%0-rlle m%@y is & S «« 1 «Ifcst tafct#. Attmv sMfelag 
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mmstm MI g*»at a ftegpw d«f5@lopae0ftt m Mtfitims ©f 
lii^ -r saA {9} ®»»®t «i©v« iim<mpe>sm fmt mm -mpMlj 
ifMst  io«8 
- so-
mBim& fmmmm 
Mrmet 9t  ^fwa S-ilt 'yxm 
Sli® pawISaiaat^  woA -slMS s^t tlmt ®wtmg t© rapM df tlie 
ai®r©oripalSM AurSag %li® first im 4mya stfbwr «p tl». i* 
ms s^4fei» t© iaw8%%At® teww ©mltafies a, Aa « 
rtaulfe tlt» ffiiSa t»v#»ti:g«feloa. w« mBtrAs^ ^A t@ ©»%• fi*# «mltuf®s* iJ»t«86il 
©f s»««a as- in tim freliateaiy fi^ty »«r» m i&llmms SsylMnte 
ditioa,- -adlAlfa a^ Witioa,^  «©il «l®a% jsoi-bawas aim© «i4 sdl-fisJlfa &le»s* 
tshto tw» w««&s b®tn»8Wft th© pwllalmyy stadias m th® 
fmm «@ll md tii« ©<^ Ms®®Heat ©f tfa® antn wilt*  ^-m rais had faJl«B 
€ariM€  ^tijwt th® sell Aximr mi BB e@ of atwil* iil«tiU®d mter was 
t© tortog t^tltuws t# ths r0qxa:m4 wsislmm -osirfewfc. 
SSSSwSwSlj^ B^E. 
.ts-t d9^m S&i a4ii4%i«s «aDBrt#i m iaiimmm upm 
iti«8 @f tb« .a^ -»swirgii»i«E»» ?M« ms .g®i@« hy & gmmt&r mMmimm of 
Ib ti» mMitlm mMiwem C«#pw-tfilly »»«r ia« miMMixas} -eofasimt^ 'i with 
tl» #oil niertfiB  ^m4 'OwmSm s^meUM. #po»angi« »r« s#@n. 
BMpjjww spoi«3ttgiw (S«® Flat# W, Flg.« S) «fts gwwlng tnm ^ be 
mil 'mmWrnr -mm iewtefiag twm «. ftfebRdhsd to * soyMiaa l«*f 
hmiw {Bm PJjtb#' 1)* fim CtaiBiagtaaBigili. Mi «3PigiM8S»rt 3te tl^ . »oil 
#f ti»i alfftl-fSR A 3i»Meo#» ml&s^  wt§ fsowrf m tto soil 
of th» 8agp|»» (&#© If, Fig, I). A fm -mimMm of 
j^ »tss fltfpiairi&i m »sii(»es m gjrwliig ©a 
a #«il partiel,®.* 
thm oultw® e®p.taialag mil al»»® at this prntiM »heme& v»s!y Itttl# 
I 
1 1  
II 1  f t  
s I  
I  f 
I  
1 I I  I I  
* 
Itw mMm of «IIJ«I' 'mm to tb» 
«»!%«»#• Im  ^Xittsi®  ^ti-J» ««e«iBfe ef lijpi# -few  ^ plmm' tet 
fclt8»e«t mtmAm'm. £Mf f iliymKi;* "mm -^ sm* 
& fmm wftpi f0i^ fitt tM fisagaeefcs- &f 9&0@m» m& bX-
f&lfa ftJtei®- :«Bi<l m. tM S-^ IKMBEUS aawBfWW i.l^ .f»rt* {i»« ?, Fig* '!)• 
«p»r» «» mmm, mS m %»r^  • mm ©f fiptd.%4ag (§*» Flafei If ^ 
fig* S)« So wrO' m ei^ ter 
flih ag^ » Cisi^ &ls>»is^ t8» nM »?# la th@ 
Mditim ««l'fc»wts tiia jya, tht slfitlJ» fh® mtmm 
»@' 8'Cn@» t t f  th» -iM4ti«s at tiX'ts  ^
wer# tl»iBii#:|»»« ©iw»i wftefe If^ mbb ®I* x^m.itixm* f 1» S'aae ms %fw» 
&t ]^ t8«fBBi:.» '^ 48 i»s.n»li »& mmsftmom #iAag t® tto® Iftrgwr^  «tg® of 
s:f$ri»gi«« of (»3^  •^htm or fsus* 
iiRP@' fmm& tod tbci imdittims.* lo&'ig t^to&eiTO., 
te»s««r> m» lemgi^ six  ^ im %pp0» mi mMitioss* 
fl» ©ttltwp®' 9t «#il «isw® mm  ^ s^«mtBg 4yy$ -mm »s> imrmm la 
Wm «wsswfc^  ©f fr««®]sfe« 0el^ i«s -tf IH»I« 
olHNsrvwi m tetb pyrfeielM ft»i plasfe fra^ tote i& tl» ®oll* Af%«r 
@te»rfit.ti>osNR wire wbift. 10 «0' «f «%@ir ms ta Vk0 eultttr®* 
fh# -ettlter# ©f «3,®« ma tbl^ iy m'mmA %piise of 
ytts».glaa, ^md (I'iftte tf, ^ g« §)» fiss- mrtm  ^of 
tto inlfttlfft cultttjp® ms mimmd. -wit^ i 
lOteti %• %lti« %i»- wwarJ^  all th® C»phiKl»»|!io^ i« tei iisa.pp«r«j 
flp@a ti® itlfikifA «Mit4t>a cat%»r«» «aa S» Isoth e#l®ai»® ©f mstiao-
ftsS I«c^ar« Mmii^  ism tmmi im tii@ 
«i0^ l%iiaa ikii41ti®a.« Mifes.®, twtm. 'th&s# ®ls«rsmt4®a ia tto pr»-
• ss « 
llaiaa  ^ •mmm ia tlii mlMttm 
M& l»«« wd«r dlMWt«wtelM Mr &32^  tiMi 
esiw i^s Muring )it@» wm&h •fcfc® ^wuAm&tlmm tlw seil* hstd arl#4 
eoa«li:««Wly* la m wurA §fW^mm- twmlwi @f ' 
 ^m 'mm m& staiticai ©«lta»# «s» «»ert. fstr tl» s#i|pM®i»s ©f 
tb® oM wr* flik^ Nl «& tlwir sM#8 
•astetartiaaas wsm mM ttooi^  tto gla*® ®f t&e iirttes tta® soil 
ttN® Will#* BSMlm rnhm^wm^lmm mwm WB^ tJi© "b^ ttoHi 
of •fete© M tto® l*rgt If «lom «r bet^ iria® 
«tt wa®S!ap0»»« 'l^ ml-feiag 1b®ai«® ©# fetaiggfta saaai. .AiMggi.l-toK mM 
eol«mto« 0f <«»}» tmmA* 
i^ portet tei t^ iia pJ».m Ia tlui «b4 
Alii tmm& -ii»l wm -i^ iaiimt. Oflmt 
tte .e«NBMloftox^e of tl* frA®ite%itBelMt ®9- 4«q3« 'ttet the IsMie mmmA 
t® @©iil«8'@a-# ia tlhii alfsAfa falter© hsA eowswi wmstiy all •«*» 
plsat 
%i^ . A ai^ b#r @f warn fmaS. is mybmm 
«ai «kl#alfA mil t» ol*&ia WM «sffaaisa im 
pop® f^ci-l8Ni.« A .^ »f«8g4» (fi»t». If, fig# 4) & 
Imrs  ^ wmSgm «f .ss^  w»re ia Ite mgimm mMiM-m* 
fhmam liw»rfe»bf»t#a ]^my m mx  ^ 4wp@r%®B.t -pwr% ia tl» ii-3i%3fi'to«fel&a «f fwageas 
s^mm tki^ iigli ti# i@il# »9mt»#as 'mM site* w»pt ia 
fntltiag «raM @f tban Mm  ^ mt« m •mmmA 
sp&ms fmm tmm M mm $mM 
t:te te& -ef & mm of ti^ NSs* 
At %!» mm  ^ fwrn^um l^y fewii sa 
fllfiajfa •eMlM.&sm* Ro^ wwr, fjmt ti* m '^ te tlBoi 
'togtggtl.litts 'Wm %he WMrts iriLtli ahti.8®p3» ®a4 
f!».ll<«ri»g «l»0«fc #faal %© »mk ®t^ r* 
tg  ^1^* "fte- '(wl'teiw' -mm 4rf%M$ diafc let jww mm 
ebmrmi. bi± a®. MMmesmtSm. mm mm im 
mm' m]^pBmBM,y mSMrim^ fwsm tfj# 4.wy «siit4os o f the ml'Mmm Isife 
Uto -isafl wwatttA®# wmm 4t»^Rp»rlmg» 1© -^Airngm war® .®&i#rwA ia tlws 
®tlB@r ^hwm -mWamB* 
atfesii« %ls» #EBi ©f #xp>-ri3ai^  2S days lafe«*'» 
•rn^memtlmm mam mM iaai^ wsh m m ^has®»s mm ©js^epfe ttos 
sfeiMlBg #f 'tis# 9jmm« m4 tfe# @f tfe® f»a 
surtmm cC ti» «lte»s fer^r mmm mmmmmsi^  ^
% tilt #lth dif- #f tbit Vk'iMiM m%iMm mm® wmemaA. -mO. mamm^b9A 
to « «f mtiftr 'OB a g3iMi« a'Ii4«» iftoi #mshi1»»S. lla«si^ exit paMse* 
mama, ojats ^ae trnm fsa  ^m Wm aJtlMLfft I«iUf I^of* 
le-to «f w^mw itm. %lm- «»11 waiifttapi ««% a ppntaai®#. Isw  ^ tlw mter whi^  
TA «IIB<&ET WLWK MMMMS WMMLLY EOSFC&IASI «DITE.T9A* XTE 
l»@feir4A jPowrt mm -Iwe^ eta&tBrtP&^wdag 3mi»# 
§ifi, ©a tl®' SSiM lii <rf tlw s3 f^Hri»BSEfe «a iiw5«N*i» 
^ ^»Wlafig<MPtoa mima,eS:f mam mt0-r tmA 
h&m mMsA m. tM l^ i 
Zl*. §AMiM mt^m MA ti^  & •Ilaf' mm® mO. Imt it* 
l«brM ®i0r tefc m^^ms lm& m wi^ lisfetly. 
«f the. »M aaWiaww timt tfc» aiditiom 
mm iM ®f mm or -lam pmp^rMi-amS. t# ti« 
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&&kmr ®per#«.» »mB> «f -a»r# pf®le.l»^  aai Bh|8#gait' fmm $i,lm 
f©wi« f te mA "mm 'm^m  ^ fmm& la » ws* «tl&fo piyrtjAlly 
fim mri»B« ^©fesHrts. wi^ th»$.v mlm •$&& mm Mitfeed 
!»€».• 1.S %& 1A &*fji * l®.*«^ tesil.5»*f®ss®iag# Alsffl® 
M ia»% m&r rntgmim 
t. 'fcNifi.*. 0*t  ^0.®  ^. 
S-m Ski^ -0 •©•i If &»i_>n * S-ot mmg' ®r aitor 
4* MeM-0 &»f QmSjJL . M mm »f m'^mim mt^'rg. tme^m b^'plme 
moA 
S« S@€«» I»2 ^ ©•§/<. » J1«0^ fhm0 mm •gm^e^m&irnilmi' 
to- •&» t-m§ miM &t tl» ttae 
tmmi mm -pKmll#!-* 
§m M-4B* Z-m§ If l^ju.^0 lw*«teJ^f«x^La-g» %&'r #rpa:^@ mt%6tar »a£ 
mtl 
f l 0 4 # »  4 « S  I f  0 - i , % x  •  I « w  $ # 4 1  
§•• l®is« §•# 1^  &*fju * QMdst'^etmBS.ng* AXon$ «3att«fc &i»-
twai^ mm 
®«. l©is.« 8.»® % ». Wm^- Alwg ©OB i^©t®ly €«®!^ »o»«€ 
M* S&Mm 4»S t9 i*S If ls4 t« S*l;4 • «.^ mg 
11» jteda» 2»S  ^O*?^  • <Jl»Sia-€@«^ L»g». Itot «1©»® %© «pg«ai© 
asitlNSi'r, 
12» l@4s« S«f % 0«8^  « AlMg 'tmg&m 
fito- *«i« omarm& ia tl» 'm»m atetA 0»8 by 0#i>i 
ia «4js## flawMi wmtm fmmi to mmey ©«»jgasle Mfttje'r had Iwsi® 
i« ecttfeftirfs- wtiti Aa #3i^ mtioa ®f -tl# @f the 
tisftt sMe &t th» mm mmoiMtmA vitb 
d«e«a^8itt€KB of fai^ew-s «• ttoy wmrm mMm f$m& MstaBus® fsemt 
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mm mmn* Piv® st»«8 &£ til m&Ws, wew liKt •tfcslr B«®to9t« 
iwr® SK&H. fM.« ®«y-b# f«r as the aai»»8 «as 4a «a ftd*aa«e€ ®bi^  
®f 4®!ie^p»siti6a Mkteyiftl., thewsf^ r®;,, «:aa3rt.y. 
!• a*is» l«l 1>F Q^Sji. * Qa iMit?fe»*• 
tm l&ds# !•# l«0>t * Set 3»ftr althsf orgwai# -aattsr ©r s@ll j^ptlclss 
la ttmm isMl* •!» 0ttk«r l»eatlQaB th»y 
wmr- 'Wmm ymro 
!•• Ms* i*S % Q»7ju • to Ufsmm lM9f%*easa 
s# mMmr* 
4* lss4®» E'*2 if • lot 0,%ml© mtfasr 
§•# Boas# 1«-J. hy &*ijn • f#imt.l0a el&m  ^s«ii paislsles,^  aad 
®1«3 s®a%t«r®t «f»r slid®. 
Silt ietaa 
Slia»8 ia 'mAl 
M &i tt:# ^Mh6^  slMeis im th® W«^ st@r aoll twoftlad oaaJ^  
& fm m »etiiwaf®»'fe®s.» mr# asm® feoth m to 
MaAs to wjxte'is tlwa In ttas mm« of .eli4»« i& ths famet M&ll* 
I* ^S'. S.t fcjr 0»f^  • S#fttt»3ni^  mi.0mg 
Z» led®. 1»4 ^  Ow0M *  ^ t&mi.. mm sell. puptei@l®s# 
a&M* If Q*fju • Sfcw«rfe nh^ mrn Item #j5p33i© hai IseaBs 
in irttfe 
4» a>i4s* 0*8 if • Ali^ s orgaaio !»%%«*' 1»4 l^ n i« 
tftet tto 
$• feiiii. t.2 % 0*  ^« €elaaSj@« wrtrtwr* 
6.» Bo-Ai# 1*8 by 0*f^  • Vmr l»ll i«rtiel#«». 
f •- led®-. S»# if mmt ©rgsoiitf mtti®!'. PraMbly Asot©-
u -
Slji^  .la wiMh -eloyar in tbm .<w>iA 
&&feixKn^ «iA«s- tmA w&rm &m i^ aH' elii»s ia WdlM%»i> 
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Cotton wadding 
Cork bricks on rubber band 
Fig. 1. Culture dish for 
Kubiena technique 
Fig. 2. Modified well slide for 
"bodenstaub" technique 
plate 1 
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r  
plate 2 
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1 .  Bacteria in water film around 
mycelium 
Fig. 2. 
im 
3. Actinomycetes develop­
ing from soil particle. 
Bacteria surrounding 
soil particles 
5. Fusarium fruit­
ing 
Fig. 4. Actinomycetes, fungous 
hyphae and spores 
\ ' / \ a , / / // y 
Fig. 6. Oospora 
fruiting 
' /  ! \ V  -I ' * 
Fig. 7. Bacteria 
• water film around 
soil particle 
in 
8, Sporulating 
ictinornycetes 
Fig. 9. Germinating Alternaria spore 
Plate 3 
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Pig. 1. Helicoon colony 
from soybean addition 
'"ig. 4. Penicillium fruit-
ing from soil particle 
Pig. 2. Acrothecixjin fruiting 
head and spore 
Fig. 3. Ehizopus developing from 
soil particle 
\  9  
Fig. 5. Trichothecium fruit­
ing head and spore 
Plate 4 
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1. Rhizopus attached to soybean 
leaf hair 
Fig. 2. Actinomycetes colonies and fungous 
filaments in soybean stem 
Fig. 3. Alternaria mycelium and spores 
Plate 5 
-05-
Colony of actinoinycetes develop­
ing on a piece of alfalfa leaf 
in Tama silt loani. About 35X. 
Mycelixm extending from sv/eet 
clover stem to soil particles. 
About 200X. 
 ^ . • fr*. 
Sporangium, of Rhizopus 
nigricans developing 
from soil particle in 
Tama silt loan.About 35X. 
Alternaria spores 
developing frorri al­
falfa leaf in Tama 
silt loam. About 72X. 
f' 
T 
Oospora hypha. (From 
buried slide in con­
tact with alfalfa in 
Tama silt loam. About 800X, 
Eycelium of actinomycetes. 
(From buried slide in contact 
with alfalfa in Tama silt loam. 
About 800X. 
Bacteria near mycelim. (From 
buried slide in contact with al­
falfa in Tama silt loam. About 800X. 
Plata 6 
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